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Disinfection Byproducts in Treated
Drinking Water

THM compounds formed during chlorination
of BE&E-in drinking water contain nclude
chloroform and brominated methanes.
Chloroform, when administered at high
Joses, has been shown t0 increase the risk of
liver and kidney cancer in mice (National
Cancer Institute, 1976). The suspected
carcinogenic risk to humans from THMs has
led some communities t0 study and change
their methods of disinfecting drinking water.
THM levels in drinking water can be reduced
by using alternatives to chlorination to treat
water forﬁmmccmﬂpﬁmi(e.g.,
ozonation of chloramination);; Zithough
oOther potentially harmful Diinfection By

LIl s

ﬁ@féf?fDBPi compounds (€.8., bromate)
may be formed during these aitemnatve
disinfection processes. Disinfection itself is
being more carefully regulated by EPAtO
avoid problems involving various pathogens
(e.g., bacteria, viruses, and protozoa).
Reducing Fiseoived organt e carbon (DOC)
concentrations in raw water before
disinfection with flocculation OF § granular-
gc}i‘\gtic}_ Sﬂa:bon adsorption g_c‘fgﬁ
disinfection ot removal of DBPs after being
formed can reduce DBP levels in fmished
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waterbut may be quite expensive.

ornide
Most of the Delta islands are as much as 10
to 15 feet below mean tide level. Tides in
the Delta not only threaten the protecting
levees, but bring periodic intrusion of
seawater, which mixes with the inflowing
Delta freshwater. Tidal currents created by
the rise and fall of sea levels modify stream
flow, particularly when outflows are low ot
when tides are high (DWR, IDHAMP,
1989). Intruded seawater is a major source
of bromide, particularly in the western Delta.
Bromide is a naturally occurring salt ion
(halogen) of seawater origin and reacts with
disinfectants to form brominated DBPs.
Thus intrusion profoundly affects Delta
water withdrawn at the Contra Costa Water
District, SWP and CVP intakes.
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The presence of bromide in a drinking water
source complicates the disinfection process.

T ime—bBromide forms THMs in
the chlorination process and these
brominated THMs are also toxictotramman
hreatth CArCTOgENIC.Comp “Sunds. Bromide is
‘about twice as heavy as chlorine, and the
THM standard is based on weight. Hence it
takes fewer molecules of brominated T,__Hgvis

to exceed the drinking water standard;as
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compared:10 chloroform. Another method

. of disinfection, ozone treatment, is also

complicated by the presence of bromide
because it forms bromate, another
undesirable DBP. Bromide contributes
substantially to the formation of DBPs in

treated drinking water from the Delta.
Eurces of Bromide in Delta water are %
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seawater intrusion, San Joaquin River inflow
containing agricultural drainage; and;
possibly; connate groundwater (i.e., water
trapped within sedimentary rocks that is
often highly mineralized). It is uncertain
whether there are native bromide sources in
the San Joaquin Valley, or whether bromide
found in the River is a result of concentration
of bromides in agricultural irrigation water
taken from the Delta and returned to the
Delta through the River. Bromide has been
measured by the MWQI program since
January 1990.

Total and Dissolved Organic Carbon

Organic materials enter the water from the
following sources in the Delta; inmdecreasing
order-of-amounts:

« natural materials, vegetation, and
organics soils;

» agriculture, as vegetative orgamcs in
drainage;

+ urban runoff;

< municipal and industrial wastewater
discharges;

. T

Organic carbon is one of the primary
variables that influence the potential for DBP
formation. Applicable drinking water
standards are based on TOC concentrations;
however, most of the available data for the
Delta have focused on DOC. In general,
most TOC in Delta waters is present in the
dissolved form. The most common DBP is .
THM compounds formed during chlorination
of DOC in drinking water supplies. These
carcinogenic substances include chloroform
and bromoform. MWQI studies have
documented that Delta exports contain
relatively high concentrations of DOC.
Agricultural drainage discharges that contain
natural organic matter from decomposing

peat soil and crop residues contribute
approximately 20 percent of the DOC
exports from the Delta (California ,
Department of Water Resources, 1994b).
Additionally, DOC is carried into the Delta
from upstream inflows. Minimizing DOC
concentrations in source waters is a major
water quality goal for drinking water uses to
meet new EPA regulations for DBPs.
Utilities must undertake efforts to control
organic carbon in their source water if TOC
exceeds 2 mg/l at the water intake or to
modify disinfection methods.

Dissolved Oxygen

Dissolved oxygen (DQ) concentrations serve
as indicators of the balance between sources
of oxygen (e.g., aeration and photosynthesis)
and oxygen consumption (through decay and
respiration n processes). The capacity of
water to hold "dissolved oxygen decreases
E_l}t}L gczcza_sgpo temperature; DO

concentrations ‘amd often varyies with the
cycle of daxly photosynthetlc actmty of algac
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not.occurred, except o occasmnally inthe
waterways around near.Stockton and in
some dead-end sloughs Water:with:high
biologmal oxygcn demands: (BOD).mg.y have
decreased levels of DO when wastesiare

RIS

dxschargcd_mto 'thcm’

Nutrients

Nitrogen and phosphorous are the two
nutrients which most often limit algal grow:
at low concentrations and trigger algal
growth at elevated concentrations.
Generally, in the presence of sufficient light
and elevated temperatures, algal productivi
increases as nutrient concentrations increas
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